creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

HJ

ol

4

}

RHE B AL

AESHE, Y=,

]

A
T

qu—if"_—.

AAA® 2 W3}

2022 24€



AANEFTHE, JZ=,

w2

AR £2] 3}

20214 114

20214 124

Gl
G
G

A3

SEE
9




TH, 9L, AAAZEE, Global Physical Activity Questionnaire,
A A=A, Brief Fatigue Inventory, Insomnia Severity Index,
Hospital Anxiety Depression Scale % A %A 5 (Body Mass Index),
A A E= (Body Cell Mass), 9147 (Phase Angle)©] =42 A% 3t}

ZA e 88 Repeated Measures ANOVAL AlATE=EZTIE E3)

Global Physical Activity QuestionnaireS %£3] FAFSH A A%
A AR Ay wel {203 gAE Homn dd e Hl3

grorstst e 4Fxbe] f9sHAl FASFATH(F=5.731, p=.015).

i #;rﬁ'! _CIJI_ 1_-_15 -_.fJ]

1V



&H|

).

S

14.075,
9
)% 9}

o]
)
o

1

°.
H

3]
9

0
=

1 At} Brief
o -

©

H]
=z

=
AekA €]

95

A3t
Kl
e

o]

=

fi
=

2

-

]
7}

A%
42 3%
HE BES
g o

1

Al
.110), Insomnia Severity Index=

al

= A A Z% 3 (Physical Activity

Hdy

9250l

HAtH(F=8.239, p=.004, F
A

]

A S,

2.331, p
Hospital Anxiety Depression Scale®
Al

0.106, p=.900).

2]

[e)
489).

p=.070).

D

AReH (F
gy

BAT(F
7.223 p=.005).

T

T

0.728,
F

Aol

i

o]
pal

89.4%, 88.0%, 87.0%
9

Fatigue Inventory=

o

AR THE

A ATHE=3.288,
p<.001,

3R

—

0

-
ol
o
ol

—
-

1Ho

A A 2
9]

FHMEY BAY

=]
=

47

RV
ar

ARE FAAT Aol =

]

A
i

-

A 25

G



H:2014-20391

(i3
=1,

iii



M

"

i

0

o}
il

o

X

M
B

3.

ol
-
™
g

I1.

H 8 a3t 4

=
=

a4 9

0

.13

o
T

16
21

G FEAFS] T E s

=1
2

A

A
R

4.

24

G FEAFS] T s

=1
2

A

A
R

5.

.. 28

o
o

X
)
‘w,o
B
)

Uze)

Mo

32

.36
36

AT B e,

III.

1.

... 36

p——



43

46

™

X

op

47

.48

AT BT e,

IV.

.48

52
58
59
60
.61

Skl
*&
A A

=
T
=
.
=
.
=
T
=
.

7}
A e w
7}

7}

W A e w

.64

... 70

VL. 2

w12

o
np

_Xﬂ

.88

PN 8]0 1Y e 15 PP

108

JaN 015 5 gt Vot AP

........



List of Tables

Table 1. Classification of Lifestyles in Relation to the

Intensity of Physical ACtIVILY wuvenvenieeieieieeeeeeeeeen, 20
Table 2. General Characteristics of ParticipantS................. 50
Table 3. Disease—related Characteristics of Participants..51

Table 4. Changes in Physical Activity over the Elapse of

Chemotherapy oo, 52
Table 5. Reported Activities by Code Classification........... 57

Table 6. Changes in Fatigue over the Elapse of

Chemotherapy oo 58

Table 7. Changes in Sleep Disorder over the Elapse of

Chemotherapy ouee e, 59

Table 8. Changes in Depression over the Elapse of

Chemotherapy ouvee e, 60

Table 9. Changes in Body Index over the Elapse of

Chemotherapy oo 63



List of Figures

Figure 1. Method and evaluation period by variablesable .45

Figure 2. Physical activity over the elapse of chemotherapy

Figure 3. Physical activity level measured by physical

activity diary over the elapse of chemotherapy....53
Figure 4. Time spent classified by intensity .......cccccoveeneeen. 54

Figure 5. Time spent in physical activity classified by codes

................................................................................... 56
Figure 6. Trend of fatigue over the elapse of

ChemOtherapy oo 58
Figure 7. Trend of sleep disorder over the elapse of

ChemMOtheraADY e, 59
Figure 8. Trend of depression over the elapse of

ChemMOtheraADY e, 60
Figure 9. Body mass index over the elapse of

ChemMOtNeraADY « e, 62
Figure 10. Body cell mass over the elapse of

ChemMOtNeraDY .o 62

Figure 11. Phase angle over the elapse of chemotherapy..63



List of Appendixes

Appendix 1. Codes used in physical activity classification

table o 88
Appendix 2—1. Permission to use GPAQ ....ccovvviivinninnn.n. 89
Appendix 2—2. Permission to use HADS ....cooiiiiiiniinn. 90
Appendix 2—3. Permission to use ISI .....cccooviiiiiiiiiiiniinnnnns 91
Appendix 2—4. Permission to use BFI .....oooiiiiiiiiinn. 92
Appendix 2—5. Permission to use InBody .....cccovvviiiininn. 93
Appendix 3. Institutional review board approval form ...... 94
Appendix 4. Informed consent form ........ccceiiiiiiiiinnn. 97
Appendix 5. Research questionnaire ........ccoveeeveeeeeneennennn.n. 100



HA AN AAF, AAAQ 35S W=t} (Jonathan, 2020; Richard,

2021a; Richard 2021b). 549 dY 3= A AJHEH Ad

AAZ A% vZ, AAF ek o

&

tlo

% B ol

TR BRI A wR, §F

o\

A7 (341}, 2014; Chen et al.,

dasi, g A

=
=
A E T 9 Ted 3ES

2021; Jonathan, 2020; Richard,

2021a; Richard 2021b). =3 FYARE g =4I 71 2

by Askes A7 IS Hew s Hed, o] VIt

w1
s AF Vs 540 AlgkdE

oA Ao o]z A FAA

W oolygl dF ity AAEE
1%L =t} (Jonathan, 2020;

Richard, 2021a; Richard 2021b; Yabro et al., 2013).

S i 2 ALA

=

1‘
o
5

o

oF7] 3ttt (Battaglini et al., 2009).

o}~3l o
=

e Age A

N
Feol Aol AstHw ¥z}

ke, Wzo F7he AATES ABAAH, AAREY AGL



=
Z7v2 Gtk (Yarbro et al., 2013). o]2]st ot<3ke] ne| S E7)

A SAE FHT AAZEo] o ARIHAHL vt=F TARA

2 A=l Blsl AAl TsiEwRE oyl AAAEl A el

e T TFAeE HY Ades FYsHA i TE Al
ATES Z3 ¥ vF 3t (Andersen et al., 2006; Battaglini et
al.,  2009; Courneya & Friedenreich, 2007). o]#of+&=
gerststels mixl HAE SAE tEder AAEEol

4

-

-

FHEPARE, HTols FHIEtans A e FolE 4 A

ool AlAIZEEo]  AAIEAA  Ewol Hues dATE0l

v

&L 9lom, Alibhai (2015 wWdd 35S Ao =

FEEE £ /5T AN v Avk

o
o
o

TeEy sdeldE W@ #AEe  og8d  Am d
FATARY AFse], AADE U o] B
Aadolth FAH2014)E BAERY WP S0 LS

sh= Zlo] wEde] ob Frhs A AL LB B

ot
M
)

NS 94 B £EL s Penky wuw u ok 234
501D ZERALY U Fgastew vhx

al
gAZ0] oW PTG AAARE  oFojd  AE=



—~_
o

X
o

s|Folof gtk

k=2

-
Ho

71

j—

KT

=7tk A%

T

file)

i
Gl

mu

=
;ﬁ

oAb obue}

—_
file)

A o] A

fiud

2

SERE

0] 4

Ry
-

), ZEEA

X
=

Aol M

-

°
pul

o]

=g
g7te olojut.

el A7

0

ArelM= =

/)



T &

L
i



i

7

o
A A 9]

ﬁ]ﬁ

bk A9 gk
(o] 3
P

n}e 3

~
;01_

il



3. 8919 A

D AAEF

el AHlE e AS (RS, Askd, AAA, &
Fenyi, 2021; Caspersen, Powell, & Christenson, 1985). o|& &,
A, mol 9 AN EY] FEEe Eddte Jlor AAEES
AL edFs U 0 AN EEdsES 8= gvlo|ti(Caspersen,
Powell, & Christenson, 1985). ¥ AF-oA] AAEFH == 2447
AAGF7E 2 FANA S5 E A (Global Physical Activity
Questionnaire, GPAQ)E & dZHo= F7ist gt A4,
ek, FAAQA, Fenyi (2021)7F AAE AASsE7E 2 =5
ggato] tdATE 7153 oz B Vled U 9 AEE e

.

i)
ro

3] 2 (cancer—related fatigue)+= & % & 59 #HH SH 4,

AR, A Aoz QIst uFAHN AEF5HA FHEH A
L3t} (National Comprehensive Cancer Network [NCCN], 2021;
Yabro et al., 2013). ¥ AFoA I=ZE 1999 Mendoza 5°]

Wslal, Yun 5 (2005)¢]  $h=roj®  WHeQESt  Brief Fatigue



Inventory—Korean (BFI-K)& o|&

3) d ol

)

—
file)

H

B

ojiy
NJo

J)
~
fite)
;OU
£

ol
blo

~
o

—

()}
<

B
&+

p—

)

K
o
N

Him

N

oW

Insomnia

s

=

(e}
il

ol

Charles Morin®] 1993y
oF

-

RN

el A

7§33 Cho, Song, & Morin (2014) 9]

=

et (Kim & Oh, 2011).

o
\mmo

_Z# r

FHow

g

3

&

o]

S
=

(ISI-K)

Severity Index—Korean

Zro =z A9

19834
ST},

o] 27}
o]
o

=N

Zigmond

T

I =48 #oz 49

9]

el A

AR

=
=

2

g

T

R

A=Y
42 5)

= (K-HADS-D)

2 AR,

k)

J

pzS
=S

%l
, & #43], 1994).

S

Fa
Korean—Hospital Anxiety and Depression Scale (K—HADS) 9]

5) AAA %

)
u}og



g,
_0|l_,
A
2
o
ri
fo
ot
é
X
ok
ot
gt
jincs
olr
o
Rl
i
i
+
39
vl
o
P
=)

2017). & AFoA AAAEE AHAFAFBody Mass Index,
BMD), AAEZH(Body Cell Mass, BMC) % 2]A+ZF(Phase Angel,

PhA= resistance/reactance (180/n))& Inbody 770 (InBody Co.,

Seoul, Korea) W A1&A (GL-150)& o] &3] 543 3t 9|3t}



1. 39§88 54 ¥ 8 AL 3
wgye METE Qe 249 Bru WA AL} o)y

>,
>,
ol
2
Ay
kil
ko
rE
flo
ol
12

hu}

EUNR R S o s R e

FANEAY BAEL AT PE W gopg



84 Foh waTe v RAd me

o) T= AdsA =, wEy Age 2

mjJ

i
-

7
4
B

Lo
BR

~2

ol

0

e

)

AA 4

L —

T

FAMAY BA50] 7

L=

F 4= 91t (Jonathan, 2020; Richard, 2021a; Richard 2021b)).

Albrecht (2014)

X
B

ol

—_
fite)

el

0

X
B

w3 th. Papadopoulou

g el 3eAl

71

=
=

F

o
-

o]

S

ey

0

e

o}

Bl

B
25|

N

SC) ¢}

10

cluster,

/3= A H (symptom



T
Hulzzk e, ol
o]

ST
X

Q
a

e

4
i

[<]

PN

)

Zd5A

SC7F 7+
)

Ao

SRk
[} OO]:

onN=
—

el

o
L

o

of wet @A wep =}t

°}(2015)

EEE:

A (2017)

]

24, gEAAL YRR, AA

X
=
11};(

ol

R
e

ojiy

o

o

hue
o

T

v g
#e)
-z

T

-
il

o]
2% (2015)

4 geol
5274 (2017)

AL
-

7}
A

ECIOE

o

L

).

°
9

o}

ZY A
A

Skl

RN

11

714(2016)
LS ITAC B og=

[e)

=

1.

T
=4

w7} 3
W) ¢

)
=

3 7=

EEsklt

H]



)4

3]

)=
24

H

B
o
ol
B
25

0

s
ol
ol
TR
3

el
o
B

JJJ

ol

12



2. FANEY A9 AARF

A ggol/t oA 9] 4]

Al

T
G
~

;Lmo

Jo

P
e

NS

~

No

Lo

ofuet Aol

2021; A1), 2014; Andersen et al., 2006;

L=
O,

Caspersen et al., 1985; Yabro et al., 2013).

o]

J = ofskom,

28

QA7)

o

el
o

2012;

Alibhai et al.,

2017;

Battaglini et al., 2009; Eyl et al., 2018; Park et al., 2020).

M

os
B
,mo
B

=
jant

0

Mo

QQlo] At (F 74, 2014; Battaglini et

| —
R

&A1 7]

A
al., 2009; Jonathan, 2020; Richard, 2021a; Richard 2021b).

S
=

e A EF

13



S

HA = &

= = XA
R I =

ezt 2949 9

-5
918

Z

]

<

271, A4

873

4

2009;

et al.,

9l o} (Battaglini

#+9

aig

oh
[=<
0

e

iy

=
ar

]

X
RS

ATEL

3

TC &
a-

Hacker et al., 2006).

952 2

Al %

2]
=

)2 9]

sl

3

il
s
7ol
,WO

=
[t

o7
Nlo

, 2010; Alibhai et al.,

39

o glh(

2012; Battaglini et al., 2009; Bryant et al., 2018; Carlson et al.,

2006).

L —
L.

Far, = el A

S

Ne &=

ER

now, HE YA

A A7 A9

FA L,

S

Mo

qr

FAp=0]

T 5 (2017) °llA

Eis

2017). =

‘—]Z—j—’é_éﬂ' b

2017;

14



ol

)

o
==

=

A8l AA sl H

|2l AlA o

SEE

ol
~

15



3. AAEE 54 719

AAGE F4 7IeE AR B, 7HESEA,
AR UE,  BaAAST], AFdaEY 92 o]F3A = (Doubly
Labeled Water, DLW), 7Hd4% S4W Sol drk(elnd, 2012;
%3k, 2009; Min et al., 2020; Welk, 2002). Z+7}9] =4+
AAGEE S 9 A SAYPe]l vERE, AASEs S
gt Fgvlee flod, AR wet eldsta g whet
AA S5 S Ho] F stk (Powell et al., 1987; Welk, 2002).

A7 A TFE AAEEY R, A%, AR, ouR| An
gt ARE AT F dve =T, FFH, A4 JRE FA

ek 22 9lo] oux] 2u]d

16 ;“5 _-J:I_ 1—l| =]



| —

R

140]

9

A=
GPAQ
212l

af

S

o

E

o]

=
=

+5Ad+A] (Global

e,

2020).

<
o]

GPAQ) 7}

=] o] A
9tk (Min et al.,

g

RELY

AR 7

== E o]t (WHO, 2011).

(WHO) ol A]

°©

Activity Questionnaire,
AAE

S 7bol A

=
a7

5

)
2014 o] F-H-H

Organization
Physical

7}

5093 7

A TIEE A A

0O
o

TE
4

T

(A=A

o

=

] 715

°

o] ololt ZHe Azt ool WA A4

A A Esol of
9lth(Welk, 2002).

o A4,
717§

Ho
o

o
ﬁo

~
=
‘mo
w
C
)
Gl

o

1o
ol

ks

~

;O,._
np

<

Ad

l

)

17



A7 A =5 T AR A%A 24s fdl 2E EH
of#]  AB|® H|&o] FQ3Hd], olE L8 AAEHE AR}
=2k (Metabolic Energy Equinalents, METs) ©]th. METs& <¢F4
Al ol #x] AH]E(Resting Metabolic Rate, RMR)Q 1.0
H] &9

T2 AFE A, 6 METsRth %2 oyA] &nH]7F Q5]
E

b

kcal/kg/hour< 1 METZ X A& 2z} &5 A2QH+= A

rir

S ‘1A% FF(vigorous activity) , 3—6 METsS oA
287 Q9= FFE ‘T8 E EF (moderate activity)' O=

TEI (DA =, 2021; Ainsworth et al., 2011).
WHO (2011)°4 #|A13F GPAQ analysis guideline®]A]+

SAY 1T 5 A7 WK 8 METsE w3 o=,

AAA7e] A#IE 93 WHolE Yoon 5(2002)0] LdEQl

ddre%F 53 ARE EdE AJY FFS 189 xHE=E

st AAISE GEATE o8 W, 20119 " =o] AlAEE
=

g olgd B4 Fo| glou, AxE BBl FAHoA

5
&
X
_t
]
offt
o
(.
%N
_O|_‘
g
rlr
A%
o2
o
¥0
K
o
BY
rlr
a
oty
X
B
o
il



Al A &5 (Physical Activity Level, PAL)#S & 4 ¢lon,
ol Ao ® Yehd tsy 2

PAL=Y [Z} &%8 METs X 4H]A|7}F(min)1/1,440 (min)

A719F 7ol AFEHE PALZES Food and  Agriculture
Organization of the United Nation (FAO)el A3t 7]Z=e¢ we}

R thed 2h(Table 1).

19 A 2-tj] &



Table 1. Classification of Lifestyles in Relation to the Intensity of

Physical Activity (FAO, 2004)

Category PAL value
Sedentary or light activity lifestyle 1.40-1.69
Active or moderately active lifestyle 1.70—1.99
Vigorous or vigorously active lifestyle 2.00—-2.40

PAL=physical activity level
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7 ANen PALgkel wE A" 539
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Fed, HAA%, & AFA(2013)9 HEREA Y mEd )
Gz s SAsked FEOAEE E7Es Beck
Depression Inventory (BDI), Zung's Self—Rating Depression
Scale (SDS), Fo] QA AH(SCL-90R), Hospital Anxiety and
Depression Scale (HADS) & 77FA%°eH, 2003d4-H
2009374 Alg® A5+ F BDISE SDS7F Mg Wkt BDI:
AF =g BEErE dFEH Skl AREEI glon
F7behi=dl 22 %= Algko] SDSY HADSO HlsiA] Aok @A

1_4

7
F2oAA Tl A% @Bom  pAde  AZTolt
AAZG B Bl vlokstebs Ao UArk(FLH, ARG, &
Hrxl, 2013).
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84U A WIZE 89.2%, Solk% 82.5%011, Eek 8FY A WL
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7. AAA R

Az BAe JPFEIL 4o AFel IFE Frhe ATEC

TR oR ] JAFFIIE AT AAARZE AFEEHT B
¥ AFE o]g3 AAFEXS(body mass index, BMI) o]ttt
(o]dd3] & oA, 2015). AAZFATE AT (kg = 71m) 2
Awoz ve FAE, Bl F74o] 4199, 18.5 kg/m2 vy
Alek 30 kg/m2 oldd Al W Ayl w2 APEEY ddo]
81t} (Reber, Gomes, Vasiloglou, Schuetz, & Stanga, 2019). 134

BMI & 2% geel Q& A5 2%, FE % g Fo@

H At FFE 2 AW oF, AEEY Ze A-HA
A AARE AR AAAVIATEAT  (Bioelectrical
Impedance Analysis, BIA)©] AA= 1L Qltf(o]d3] & o]#1H, 2015;
Garlini et al, 2019). AARNZ|AFEAY BIA)S> 450

FEIFEIL hRoHs A4S o dte] A YRS BAE WO,
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Aol g =A3ke] APk (impedance) 8] zkolE o] &3
T (Total Body Water), MY (Intracellular Water,
ICW), A|3Z 2] (Extracellular Water, ECW)<S A o072 =438},
o]2 E&) AAW(Body Fat Mass), #A|AW=F(Fat Free Mass,
FFEM), #A 2% (Body Cell Mass, BCM) % A4 7} ¥-914 22,
I5Fo tE JEE AFer(e]d3] & olAY, 2015). o] W
F AZE el tiARe] FE glo] H] A=

A ks = Qo= Aol vk (Park et al., 2017).

falAl

e o
FHoF W A

1871 el Hermann ©] & 4 A9 A7|A3gko] ==

dg=E v3l T 1962 I Thomasset © & AFEZH(TBW) 2

4L Aa ANATS Agsy] AAsgon, 1990 W ol
chap et

FA5E Mg AFES S 9EFAS BA
g

AFEEITHOIAE] & o)A, 2015). FHTel: <Al FoE
Aggel tEve= AS wgs S 589 A4 AU
438l A5 Zolx H9W¥ BIA (segmental BIA) 7} 72 o]

AFE-E AL Qo (o] 3] & olAlY, 2015; Park et al., 2017).

BIA & S8 A= AEA(ECW), AlEH/AE
(ECW/ICW) HI&9] T7hes FSETd AZE AEE + o,
AAEZFBCM) = gh2pe] AFdel F7hel A% 2" AA I
o7 A4, dF &9F7E Sl AR (eld3] & oA,
2015; Park et al.,, 2017). %3 7S Ze®u] Bt AZhs
2o tdste] 94zt (Phase Angle, PhA=resistance /reactance

(180/m)= =42 < e, o @ AAEZF (BCM) I H=of
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YEste] gEks @ . AR JHIY Iy dy 52 #
HEd sl A 22 g drh(e)dd & oA, 2015; o=, 2014;

Park et al., 2017). Garlini 5(2019)2 A4 FA1ZS T3
A737H(PhA) gkol  thekst ISl etz A S 7R 7F
dom, 53] dExt g Aol fadzte]l ol FE
APEEC]l Al AT T Ko AEEL AolE
Uetds Ad7e] TEe Fvkth, ATtmbtk Aozt lglon
4.5~5.8 "2 AAFHoH, At AAE o R AlFE A=

92t (Garlini et al., 2019).

G AZYAACW) Bt AEZL N (ECW) S 77 @A ste] 7
THol HAdErtEE AFe] dow, omAE AE AS
A EZS] M (ECW) O] Fhael vlal] d71-ae] F7h7b BojstA vepd
g Holth(eFd 5, 1995). ==z Ayl o F
7] &ofof gtk Aol glont o]l el o] AT (2015) ol W=
olf gt 7]ES AFE V|9 wd FI4E AMES BIA 9
Wow, RO e mg BIA UHE o8 A, oy
927} Fols AOoR oAy, <o o
BCM 9] A% #sle] 9&FS @ e slo=m deiA glo] BIA £
o] g3t AAAEE WMWY FxtoA gt A BHITH o=

AN A=
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A 074, 2 1.07, A9k8 49 A 0.97 (AA 1.19, A3 0.47,
A 0.80, 7% 051D E AAEow, H Ao FdE A S
A2 ghel A3 7153 4ol 2SS AYstae Y w2 ghol

0.742 Ar&E5 9t} Cohen (1988)¢ EFoA tEFXE o]&sl=
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3 Y=
2= 1999 Mendoza S°] W3, Yun 5 (2005)9]
St=ro]l & wW<eldlt Brief Fatigue Inventory—Korean (BFI-K)&

MD Anderson Cancer CenterZYE 37} qro} A3}, o]+
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ki
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flo
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3
1o

Yun % (2005)9 <ol A BFI-K<9 Cronbach's alpha
= .96 Ao & A9 Cronbach's alpha#k .96°] 3t}

4) 4

Fgele] JEi= Charles Morin®] 1993de]l 71¥3kal Cho
= (2014)0] 3t=ro] 2 Wer3t Insomnia Severity Index—Korean
(ISI-K)& MAPI Research TrustZ3E 3|7} o} ALg-3}3it),
ol= T/ FHOoE 0-449 S5@HER HrbskH, FH 0-
287 0% HF7t meTE FHANE AT e | (Cho et
al., 2014). Awagk> 1554002 AAHIL glow, AHEshe]
Adpgho]l 0-7xolH FHAN7 Gl A, 8-1471olH sl
AdA, 15-212 TS5 Fa%el, 22-282 A FuAgolt
g 4 9l (Cho et al., 2014), Cho & (2014)2] AA ISI-
K9] Cronbach alphadt< .92 fow, R AFoA Cronbach
alpha#t<> .89% YERST
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+&9 A%+ Zigmond o] 1983d st @Ak
5 (1999)0] St=ro]® wWerst Korean—Hospital Anxiety and
Depression Scale (K—HADS)S GL AssessmentZ%E 3]7}
wol 1 F & SHIFHEE ol&ste] 54stt. K-HADS <
F=AEEdS T TEEeE 4 F¥e 0-379 44 HEE
SAdstel T 0-217e® AREH, HAFrh =255 29
J=7F 25 ou|stth. HADSE 37td ¢ A5+ 5-9+
5o =, 10-14+= T8 &, 156-19¢ 5359 =%
EREnh @ANE 5(1999) ] dAFtellA & At 870 =
A Al R 89.2%, Hol%= 825%E YERHLOH

alphagt> .86°|tt. ¥ A2 Cronbach alphadb< 7531t}

6) AAA %

AAAE F A2 A4A (GL-150, G—tech international,
Fem, A4
#247] (Inbody 770, InBody Co., Seoul, Korea) & ©]-&3lo] A5}

o
M

Seoul, Korea)E °o|&3 ¢ A 13

e

4

AAEZZFBCM), 47 PhA) S Fdestay 0573, 254,

472ke] SAstlvh. AAAZFA T (Body Mass Index, BMD+=

ASS AFY AFoz UeE ghoez AAtste], BMI, BCM, PhAES

AAAZZA A ARSIt BMI= 18.5-23  kg/m29]

T AR AAE] o|uth okl Al QGekdHl otstr ow]shH,
Ak o] JFFES AstE <Ju g
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=0l % thdAE Aol FAAZY. & 3kl AA AmFF ol

A el Fster ey 454 Al ST

e ddAE g9 9A] GL-150 (G—tech international,
Seoul, Korea)& &3l 13 A& 433 on, 13 A4-3H4
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InBody 770 (InBody Co., Seoul, Korea)= ©o]&3a] ot &
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Measurement point

Physical activity

Fatigue

Sleep disorder

Depression

Body index

Week 0

!

20d week

!

4th week

}

Physical Physical Physical
GPAQ1 (1 week) diaryl GPAQ2(1week) diary2 GPAQ3(1week) diary3
(24hours) (P4hours) (24hours)
BFI1 BFI2 BFI3
(24hours) (24hours) (24hours)
ISI1 (2weeks) ISI2(2weeks) ISI3(2weeks)
HADS1 HADS2 HADS3

(At that time)

(At that time)

(At that time)

(At that time)

(At that time)

(At that time)

Figure 1. Method and evaluation period by variables GPAQ= global physical activity questionnaire, BFI=brief fatigue

inventory, ISI=insomnia severity scale, HADS= hospital anxiety and depression scale, BMI=body mass index,
BCM=body cell mass, PhA=phase angle
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V. 94+ A7

1 ohgAe] Qud 54 2 23 B 54

oA Fost taAlE EA7F 9% (42.9%), oA}
37.19+13.60A4 %t}

flo

1294 (57.1%)°1 9 1, At A3
A&dE= 71E(11, 52.4%)°] BE9Y, 42.9%), HAQY,
4.8%) e E et w@otom, o] A EHRl tidAbE gt AT}
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TAHIZI AN EE o] 9% (42.9%) 1t Fold Feksdte e
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Els

to 103] o] o

s

GOz WAl

12tk (Table 3).

]
F

j‘ﬁ : r_|'| 'v:ﬂr T

A -

49



Table 2. General Characteristics of Participants

(N=21)

Characteristics Category n(%) or M=SD
Gender Male 9(42.9)
Female 12(57.1)
Age(years) 37.19%£13.60
Marital status Unmarried 9(42.9)
Married 11(52.4)
Separated 1(4.8)
Religion Agnosticism 11(52.4)
Christianity 5(23.8)
Buddhism 3(14.3)
Catholicism 2(9.5)
Education <Middle school 1(4.8)
High school 8(38.1)
College 11(562.4)
> Graduate degree 1(4.8)
Current job status Employed 7(33.3)
Leave of absence 1(4.8)
Unemployed 6(28.6)
Housewife 7(33.3)
Monthly income 100—-299 3(14.3)
(10,000 wor) 300-499 11(52.4)
= 500 7(33.3)

M=mean, SD=standard deviation
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Table 3. Disease—related Characteristics of Participants (N=21)

Characteristics Category n(%) or ME£SD

Diagnosis Acute myeloid leukemia 12(57.1)
Acute lymphoblastic leukemia 9(42.9)

Chemotherapy AD induction 1(4.8)
Ald induction 4(19.0)
Blinatumomab 2(9.5)
HDAC 4(19.0)
Idaribicin+ ATRA 1(4.8)
IDAC 1(4.8)
MOAD 1(4.8)
Mitoxantrone+ATRA 1(4.8)
USC protocol phase?2 1(4.8)
VPD+pegaspargase 2(9.5)
VPDL 3(14.3)

Cumulative 1 9(42.9)

number of

chemotherapies 2—4 8(38.1)
5-9 3(14.3)
>10 1(4.8)

M=mean, SD=standard deviation, AD=cytarabine+daunorubicin,
Ald= cytarabine+ idarubicin, HDAC=high dose cytarabine, ATRA=
all—trans retinoic acid, IDAC=intermittent—dose cytarabine,
MOAD=methotrexate+dexamethasone+ vincristine +L—aspa—
raginase, USC= university of california, VPD=vincristine+ Pred—
nisolone+Daunorubicin, VPDL= vincristine+ Prednisolone+
Daunorubicin+L —aspariginase

51 211 &)



738.57+143.49 METs -min/wkZ 93 ®WFFS RO
(F=5.731, p=.015), 0F %} vl&l] 45x}2] AADdFo] GostA4 7+

239t (p=.031) (Figure 2. Table 4).

ARG (F=0.106, p=.900) (Figure 3. Table 4). Al
PALZS B% 140 vwo g taxse elg = uj$ ngEzol

45 522 B

Table 4. Changes in Physical Activity over the Elapse of Chemotherapy

Outcome week 0° 2" week” 4™ week®
variable M=SE M=SE M=SE F 1
GPAQ o
(METs— 2164.76+548.22 937.14+289.94 738.57+143.49 5.731 °

) (a>c)
min/wk)
PAL 1.26£0.03 1.25%£0.03 1.26%£0.03 0.106 .900

* p<.05, T: Tested with Greenhouse—Geisser
M=estimated mean, SE=standard error, GPAQ=global physical activity
questionnaire, PAL=physical activity level
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min/wk ’
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%
0
week O 2nd week 4th week

Figure 2. Physical activity over the elapse of chemotherapy Bars
with dashed line indicate standard errors. * p=<.05,
MET=metabolic equivalent of task
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Figure 3. Physical activity level measured by physical activity

diary over the elapse of chemotherapy Bars with dashed line
indicate standard errors
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Figure 4. Time spent classified by intensity

|83 A=Y AA 475 BH&HE Ay
35 = A Zo]l HF 679.44F(47.2%), 676.47%(47.0%),
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635.92% (44.2%) 2.2 Al A5 EFoN Mg =2 ¥Ee A
ow, FHAzr]l H 607.50% (42.2%), 590.80%(41.0%),
617.20% (42.9%) 02 1 t=oldvh. FHARRN} HAdE At
S Z47F 89.4%, 88.0%, 87.0%C.%, &F2 YFES -

#2 B5s ot Zo®E dYeiEth AdESEe 77 Wit 78.61

2 (5.5%), 116.65%(8.1%), 133.43%(9.3%) 0.7 YEton, =74
T 328 74.44%(5.2%), 56.09%(3.9%), 53.45%8(3.7%) o2 =

AEQ. 1735 F52 FHEA Atk (Figure 4).
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B0931, B0932, D1931 3Fw7} 3

32

ok 12+ 7% Al B0931°] H+t

AN
73.6%° %2 12 A% &5 98.

O

%S A, D1931°] 0.8%
o7 FHE FF9 1.1%E AAIEC. 22 A A B09319]
55.08 07 Z7w 8% 98.0%, B09327F 1.18°% 2.0%% X

sgitk 33 =74 Alel= B09310] FAE FAE BEY 10092

248k, F TS 5 5 B09317F A 8= v &S 98.8% % T
B0931Z #7¥ 29 24 d5o=2= 27, 27 &, 5% 4
71(F), B AR B5 % A3 A7) To] 9ew, B0932%

2 g 277 Y. D193l AHE
103] (eP) o] 23t} (Figure 5. Table 5)
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700.0

min
600.0
500.0
400.0
300.0
200.0
100.0 I I I
A0212 A0213 A0221 A0222 A0300 A0311 A0312 AO0511 AO0521 B0921 B0931 B0932 D1921 D1931
Eweek O ®2nd week ®4th week
A0212 | A0213 | A0221 | A0222 | AO300 | A0311 | A0312 | AO511 | A0521 | B0921 | B0931 | B0932 @ D1921 | D1931
SedentarySedentary, Low Low Sleep |SedentarySedentary/Sedentary, Low Low | Moderate|Moderate| Low |Moderate
(Sitting) |Texting on|(Standing) | (standing) | Sleep Lying (sitting) | Taking | Brushing = Walking |Walking at|Walking at| Yoga Strength
Reading, phone Reading | Talking down Watching | medicine teeth slowly | 3.2km/hr 4.8— training
TV 5.6km/hr

Figure 5. Time spent in physical activity classified by codes the table below the figure shows the intensity of
activity and representative activity by code.
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Table 5. Reported Activities by Code Classification

Code Activity

A0212 Bible writing, Bible reading, simple office work (laptop work), reading, hobbies (making children's teaching aids), blood
test, counseling, coloring book coloring,

A0213 Chatting on the phone, texting on cell phone, chatting with patients, talking (sitting)

A0221 Discharge education, inpatient education, and counseling, listen to explanations during professor rounds

A0222 InBody measurement and consultation, chatting (standing), exam (standing)

A0300 Nap, sleep, bedtime, deep sleep
(Lying) Phone, chemotherapy, preparing sleep, rest, medicine injection, watching TV/DMB/YouTube/Netflix, blood

A0311 pressure measurement, receiving various medical treatments, massage, lying down after spinal tapping, morning worship,
participating in internet dawn worship
(Sitting) rest, chemotherapy, sitting down blankly, stop walking and sitting down to rest, watching YouTube
(Leaning) Listening to questionnaire explanations, talking with patients, watching TV with patients (talking), counseling

A0312 oo .
(Sitting) Watching dramas

AO0511 Eating snacks, eating breakfast/lunch/dinner, taking medicine, drinking coffee (sitting), drinking water, eating while
watching TV

A0521 Brushing teeth, washing face, washing, going to the bathroom, showering, gargling, getting ready for bed, changing
clothes, helping with luggage

B0921 Outpatient visits, walking (for various exam/tests)

B0931 Corridor walking (moderate), walking (moderate), walking on the 1% floor, walking

B0932 Walking (fast)

D1921 Stretching

D1931 Squats (10 reps)
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Frststaw 0574k 2574F, 452l whE vz o FHEA 2
T Q2= ZH2F 5.03%£0.54, 4.70£0.49, 4.04+0.522 FAstes &
e B0y ok Aol itk (F=2.331, p=.110). BFI9] 7]
ol e EFE Lol FEEAwE A = o 074 254 4

T2 B 559 y=7F YErstH(Figure 6. Table 6).

8.00
7.00
6.00 503
4.69
5.00 J_ T 4.04
4.00 l\'
3.00
2.00

week 0 2nd week 4th week

Figure 6. Trend of fatigue over the elapse of chemotherapy Bars
with dashed line indicate standard errors.

Table 6. Changes in Fatigue over the Elapse of Chemotherapy

Outcome week 0 28 week 4" week
variable M=SE M=*SE M=SE F p
Fatigue 5.03£0.54 4.70£0.49 4.04£0.52 2.331 .110

M=estimated mean, SE=standard error
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o
£y

gerstetal 054, 254, 4FAd BE e 33
=
[e)

7t

ol
rlr

9 EF QA= ZH7F 8.67£1.05, 9.194+1.22, 9.86+1.25%

_

o1&k zlol= $ATHE=0.728, p=.489). IS19] 7

B

o
aT
ol we FEEdae 24 & W 053 254k 453 B ¢
o

AE AMAFsk= A 371 YERStH (Figure 7. Table 7.).

20.00

15.00

8.67 9.19 9.86
10.00 y 7 ——I
~ 1
5.00
0.00
week O 2nd week 4th week

Figure 7. Trend of sleep disorder over the elapse of chemotherapy
Bars with dashed line indicate standard errors.

Table 7. Changes in Sleep Disorder over the Elapse of Chemotherapy

Outcome week O 2" week 4" week
F p

variable M=SE M=*=SE M=SE

Sleep disorder 8.67*1.05 9.19%1.22 9.86+1.25 0.728 489

M=estimated mean, SE=standard error
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(F=3.288, p=.070). HADS?] 7|3 w2 BEHFZ o] =AY
e BA B o 0FAE 559 $&8, 2F, 4F3tolE AE

o] & AEZE etk (Figure 8, Table 8).

14.00

‘ 10.95
12.00
K 9.76
10.00 L I 9.00
T 1)
8.00 1
6.00
4.00
2.00
0.00
week O 2nd week 4th week

Figure 8. Trend of depression over the elapse of chemotherapy
Bars with dashed line indicate standard errors.

Table 8. Changes in Depression over the Elapse of Chemotherapy

Outcome week 0 2" week 4% week
variable M=*SE M=*SE M=SE

F p

Depression 10.95%0.86 9.76x£0.67 9.00+£0.92  3.288 .070"

T: Tested with Greenhouse —Geisser
M=estimated mean, SE=standard error
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gotstst e 0F, 25, 4529 BMIg> 7+t
23.6940.823, 23.08+0.80, 22.49+0.78kg/m*Z 9&tA W3t=
Helow (F=8.239, p=.004), AF$4d4d 3 0F4Fe] BMIgtET 2
T2k, 4FARe] BMIgel  f9etAl stk (p=.023,
p=.012) (Figure 9, Table 9). BCM3# <A 30.174+1.59,
28.85+1.16, 27.79+1.37kg® {&A Zists itojglon
(F=14.075, p=.001), OFxre] BCMztelulsl 2522 3o
(p=.002), 25F2F2] BCM#telnl &l 45%F2] BCMgte] (p=.018), 05
2}e] BCMzgkel vlal 452k9] BCMztol zHzh folshAl 748tk
(p=.001) (Figure 10, Table 9.). PhAZt2 4.65+0.19, 4.29+0.19,
4.33+£0.172 93 H3lE B ow (F=7.223, p=.005), 0F2}9
groll  wlall - 25k, 45kl fEAl HZAEdTH(p=.002,
p=.020) (Figure 11, Table 9.).
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Figure 9. Body mass index over the elapse of chemotherapy Bars
with dashed line indicate standard errors. * p=<.05
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Figure 10. Body cell mass over the elapse of chemotherapy Bars
with dashed line indicate standard errors. * p<.05 #**p=<.01
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()]
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] \
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Figure 11. Phase angle over the elapse of chemotherapy Bars
with dashed line indicate standard errors. * p=<.05

Table 9. Changes in Body Index over the Elapse of Chemotherapy

Outcome week 0? 27 weekP 4™ week®
variables ~ M=*SE M=*SE M=*SE F p
o
BMI  9369+0.82 23.08+0.80 22.49+078 8239 004
(kg/m*) (a>b,c)
BCM 30.17+1.59 28.85+1.49 27.79+1.37 14.075 00
(kg) (a>b>c)
*t
PhA 465+0.19  4.29+0.19 4.33+0.17  7.223 099
(9 (a>b,c)

* p<.05, #xp<.01, T: Tested with Greenhouse—Geisser
M=estimated mean SE=standard error, BMI=body mass index, BCM=body
cell mass, PhA= phase angle, BMI= body mass index, MET= metabolic

equivalent of task
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Appendix

Appendix 1. Codes used in physical activity classification table (Kim, Jun, Gwak, & Justice Otto Fenyl, 2021)

Code Classification Intensity MET Activity

A0212 Others Sedentary 1.3 (Sitting) Studying, writing, reading, working at a desk, typing on the keyboard

A0213 Others Sedentary 1.3 (Sitting) Watching sports, talking, playing on a computer, talking, texting on cell phone
(Standing) Copying documents while standing

A0221 Others Low 1.8 (Sitting) Classes (including notetaking and discussion) Listening
(Standing) Drawing, writing, reading, coloring

A0222 Others Low 1.8 (Standing) Sending text messages, talking, talking on the phone, using the computer

A0300 inactivity 0.95 Sleep

AO311 inactivity Sedentary 1.1  Lying down, watching TV while lying down, meditating, standing, sitting

AO0312 inactivity Sedentary 1.4 (Leaning) Talking, talking on the phone, reading a book
(Sitting) Watching a movie in the theater, quietly listening to music, smoking, watching
TV

A0511 Self— Sedentary 1.4 (Sitting) hair or nail care, half—bath, eating

management (Sitting/standing) taking medicine
A0521 Self— Low 2.3 (Sitting/standing) Shaving, urinating, washing hands, brushing teeth, undressing,
management putting on clothes, putting on makeup

(Standing) Brushing hair, eating, talking while eating, taking a shower, making the bed

B0921 Walking Low 2.3 Walking slowly with a child weighing less than 7 kg, walking at home, walking from
home to bus, walking from home to neighbor, walking from car or bus to work, walking
from car to destination

B0931 Walking Moderate 3.4  Walking at 3.2 km/hr (slow speed), walking downhill at 4 km/hr, going downstairs,
walking with dog, pushing a stroller or wheelchair, loading or unloading a car

B0932 Walking Moderate 4.8 Walking at moderate intensity 4.8-5.6 km/hr (medium to fast), walking with crutches

D1921 Exercise and sports  Low 2.5 Yoga (Hatta)

D1931 Exercise and sports  Moderate 3.4  Strength training (8—15 reps with different weights), exercise at home, Pilates

MET=metabolic equivalent of task
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Appendix 2—2. Permission to use HADS

1

HADS Permission Granted 0 S8 «8  oHHE- B

EUAZE Permissions =permissions@gl-assessment.couks 1

UHILIY 174 (615.66K8) ZEHE

+| [y User Agreement mp.pdf &

Dear Customer

Please find attached the HADS countersigned User Agreement by way of permission granted to use HADS for your study.
The guestionnaire is copyrighted warldwide and if adapted for use i soffware applications, it must be stored an
3 sacure server with the user gaining Jccess Wa 2 umigue user name and password, it 15 also restricted from bein
g downloaded and stored on mobile devices to prevent unauthorised copying.

Many thanks

Mandy Pritchard

The Permissions Team

Customer Services, GL Assessment

T:+44 (0)320 123 5375 F: (0)330 123 5471 E: permissiensd@gl-assessment.co.uk
Visit our UK site at www.gl-assessment.co.uk and our international site at www.gl-education.com
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Appendix 2—3. Permission to use ISI

ePROVIDE™: Your User Agreement - Insomnia Severity Index - 15620 =& = o=~ &
=
EWME  =eprovide@mapi-trustorgs 1¢ 8 TP ol

YUY 17 (39.53KB) EEAT
+| [l UA-1SI-lin_young_JUNG-20180813_15620.pdf 30.53KE 02127

Dear User,

Thank you for using our online distribution process on hitps://eprovide.mapi-trust.org for the use of this C
O in your non-funded academic project!

Flease find attached your completed user agreement.

Flease remember that this COA is under specific conditions of use and copyright ownership (as detailed in t
he user agreement).

By accepting the terms of this agreement, you have acknowledged that you will respect these conditions, a
nd especially:

« You will only use the COA in the context of use that you have indicated

= You will not modify the COA

« You will not translate the COA without obtaining the permission from Mapi Research Trust beforehand

« You will not distribute the COA to other third parties

Flease refer to the user agreement for the complete information and for the specific conditions of use (use
of the COA in a publication, on a website, on an electronic device..).

Thank you again for your interest in this COA!
Should you have any questions, please contact us at eprovide@mapi-trust.org.

Best regards,

ePROVIDE’

Online Support for Clinical Outcome Assessments

ICON plc made the following annotations.
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Appendix 2—4. Permission to use BFI

RE: Order Form for Department of Symptom Research Assessment £ -89 oE- B
Tools ©

SHUWAME  sympiomresearch <symptomresearch@mdanderson.ongs 19

LY 274 (3.25M8B) EEHTY
+| [ CONFIDENTIAL Seoul National University Nursing College BFI License 19Mar2019 $100.p... 3
* m MW445247_BFI_Korean_CURREMT.pdf 211.57KB = T|2|£7

Hello,

Flease see the fully signed agreement and tool / tools attachment to complete your tool order.

Regards.
Sharlet Gordon

From: symptomresearch

Sent: Tuesday, August 28, 2018 1:36 PM

To: 'ambere@hanmail.net’ <ambers@ hanmail.net=

Cc: symptomresearch <symptomresearch@mdanderson.orgs

Subject: FW: Order Form for Department of Symptom Research Assessment Tools

Dear Amber,

Thank you for your interest in MD Anderson Symptom Tools. Please find attached a draft license agreement. Relevant detai

I5 in the draft have been initially filled based on the answers you provided online.

Regarding the draft license agreement, please note the following important considerations:

The terms of this license are non-negotiable. Some areas in the agreement provide details on the desired use of the tool
(5) — editable form fields have been provided for this purpose. Please do not edit other language in the document, as MD A
nderson will not complete an edited agreement and this will prevent you from receiving the tool(s).

The Effective Date in item 1 can be set according to your preference, but you will neither receive the desired tool
{s) nor be invoiced until after the listed Effective Date and after the agreement is signed by both parties.

Licensed tool(s) must be listed in item 2 and attached as Exhibit A. Please do not provide any documents in Exhibit A your
self — these will be added by MD Anderson once the license is fully signed and is ready to be returned to you.
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Appendix 2—5. Permission to use InBody
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Appendix 5. Research questionnaire
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Abstract

Changes in physical activity, fatigue,
sleep, depression, and body index over the
time of chemotherapy in acute leukemia
patients

Jin Young Jung

College of Nursing

The Graduate School
Seoul National University

Directed by Professor Eunyoung E. Suh, PhD, FNP, RN

Purpose: The purpose of this study was to identify the changes in
physical activity, fatigue, sleep, depression, and body index over the
time of the hospitalization of adult acute leukemia patients receiving
chemotherapy.

Methods: Of the 40 participants recruited, 21 participated in the
study. Participants were asked to complete 4 instruments and 24hour
physical diary, and InBody test, at the beginning, 2" week, 4" week
of chemotherapy. The instruments were Global Physical Activity

Questionnaire (GPAQ), Brief Fatigue Inventory (BFI), Insomnia
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Severity Index (ISI), and Hospital Anxiety Depression Scale (HADS).
After finishing all the instruments and diaries, participants conducted
S—minute interview with the researcher to correct the contents.
Data were analyzed using descriptive statistics, repeated measure
ANOVA, and contents analysis using physical activity classification
table for Koreans.

Results: Metabolic equivalent of tasks (METs) measured with
GPAQ were significantly decreased over the time (F=5.731, p=.015).
There was no significant change in the physical activity level (PAL)
measured with 24hour physical activity diary, M and SE were
1.25+£0.03, 1.24£0.03, 1.254+0.03 (F=0.106, p=.900), which means
very inactive physical activity lifestyle. The portion of sleep time and
sedentary activity measured with 24hour diary and classification table
for Korean were 89.4%, 88.0%, 87.0%, each. There was no vigorous—
intensity activity during the three measurements. Fatigue measured
with BFI was not significantly changed but decreased over the time
(F=2.331, p=.110). Sleep disorder measured with ISI was not
significantly changed but worsened over the time (F=0.728, p=.489).
Depression measured with HADS was not significantly changed but
decreased over the time (F=3.288, p=.070). Body Mass Index was
significantly decreased (F=8.239, p=.004), Body Cell Mass and
Phase Angle were also decreased significantly (F=14.075, p<.001,

F=7.223, p=.005).
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Conclusion: The physical activity of acute leukemia patients who
were hospitalized and undergoing chemotherapy was significantly
decreased after hospitalization and very limited during their
hospitalization. Physical indexes were significantly decreased. The
patients experienced moderate fatigue, moderate to mild depression,
and mild sleep disorder during hospitalization.

Through this study, it was found that attention and effort are
needed to promote physical activity in acute leukemia patients who
are hospitalized for a long time and undergo chemotherapy. This
result can be used as basic data to set goals and find the effect of
future physical activity intervention studies.

Keywords: acute leukemia, physical activity, fatigue, sleep,

depression, body index
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